Analyzing relations between international trade of goods and international trade in logistic services has always been a challenge for researchers. Most of the studies point their focus on the impact of logistic services on international trade flows as these services are considered as an important factor for international competitiveness improvement of an economy. It must be kept in mind that there is a mutual interaction between international trade and logistic sector development. Volume and intensity of international trade of goods also has an impact on international trade in logistic services. Therefore, this paper aims to determine and to measure the effect that international trade of goods in Republic of Macedonia has on the international trade in logistic services. For that purpose, key indicators for international trade value and dynamics were calculated as well as the effects of an explanatory variable on the response variable were determined with correlation and regression analysis of selected data.
INTRODUCTION
International trade and economic growth are related to each other. In most countries, international trade represents a significant share of gross domestic product (GDP). Industrialization, advanced transportation, globalization, multinational corporations, outsourcing and other factors are all having a major impact on the international trade. Complex international economic relations create more compound relations between all subjects involved in international trade. As for illustration, some researches indicate that there are potentially 27-30 different parties involved in normal trade transaction, including brokers, banks, carriers, sureties and freight forwarders, handling approximately 40 documents, 200 data elements of which 60-70 per cent are rekeying at least once (SWERPO, 2002) . Other researches point out that 95% of international trade is outsourced on specialized logistic providers and that 70%-80% of total container flow is controlled and organized by logistic operators (Trajkov, 2012) . All these data support the statement of importance of trade logistics as one of the crucial activities that are initiating and supporting trade facilitation.
Generally, trade logistics which encompasses an array of actions, from transportation, consolidation of cargo, warehousing, and border clearance to in-country distribution and payment systems (Jean-François et al., 2012) , globally was valued 3.5 billion USD in 2005 (ICRIER, 2008 . Additionally, logistic expenditures represent 10-15% of the total world GDP (ICRIER, 2008) . The importance of logistics and transportation costs for international trade flows is analyzed in many research papers (Francois and Hoekman, 2010; Hummels, 2007; Hummels and Lugovsky, 2006; Clark et al., 2004; Anderson and van Wincoop, 2004) . The factors that determine trade flows are also analyzed by Helpman et al. (2008) . Still, considering the characteristics of trade logistics, the fact that the volume of international trade of goods has an impact on the volume of trade in logistic services cannot be ignored.
The main research objective of this paper is to determine and to measure the impact of international trade of goods in Macedonia (explanatory variable) on the value of international trade in logistic services in the country (response variable). In that order, Pearson coefficient of correlation -R, Coefficient of determination or R square and Adjusted R square should be calculated by using statistical methods of correlation and regression analysis. The type of regression and regression coefficients will be determined in order to measure the influence of international trade of goods on trade in logistic services.
For the purpose of the study, the value and dynamics of international trade of goods and international trade in logistic services will be determined by calculating base and chain indexes which will make the process of comparing the changes of the variables easier.
These statistical methods and calculations will help in providing solid scientific results for the final remarks and conclusions. All the data for the research will be taken from official statistical reports of the Central Bank of the Republic of Macedonia, the Statistical Office of Macedonia, the International Monetary Fund and the World Bank.
INTERNATIONAL TRADE FLOWS IN REPUBLIC OF MACEDONIA
Beginning from claiming its independence in 1991, the Republic of Macedonia has a constant growth of international trade of goods until 2008. Small declines in 1999 and 2001 are due to the political instability of the region and the country in that period. This period is characterized with constant rise of the trade balance deficit (see Fig. 1 ). , 2011) . These changes were due to the world economic crises that had a strong impact on overall economic performance in Macedonia, including international trade. Macedonian economy is vulnerable on world economic influences as it has high degree of trade openness. This statement can be confirmed with simple calculation of international trade coefficient (ITC) as a ratio of total international trade and GDP of the country (WTO, 2012 After the crises, there was a period of stabilization resulting with 10.7 and 24.7% growth in 2010 over 2009 and 2011 over 2010 respectively. Total international trade has reached its peak in 2011 before the next decline of 7.3% in 2012 (table 2) .
Analysis of international trade in logistic services is more complex than analysis of international trade of goods. Main reason for that is lack of raw and arranged data for trade logistic sector. Logistic services are not categorized as a specific service sector in the United Nations Central Product Classification. Also, these services are not defined as a separate category of services under the General Agreement on Trade in Services (GATS) Classification list W/120. Overview of international trade in logistic services in this study is based on the trade activities suggested in the Checklist of logistic services TN/S/W/20 under the GATS. Some methodological issues that have to be considered when collecting data for international trade in logistic services are explained by Trajkov and Biljan (2012, 2012a) . Calculations on the AGR has pointed out that international trade of goods and international trade in logistic services do change in the same direction in the analyzed period (table 2) (table 2) . Now, it can be concluded that certain changes on international trade of goods in Macedonia are affecting more intensive changes on international trade in logistic services. The next step is to measure and calculate the strength of association between these numerical variables by using the statistical method of correlation and regression analysis.
Regression Analysis
As it was mentioned before, these variables are numerical and the data used for regression analysis are taken from table 2, where international trade of goods is explanatory variable (X) and international trade in logistic services is response variable (Y). In order to determine the right type of regression, individual values of the variables are plotted on two dimensional scatter diagram (Fig. 3 ). An examination of Fig. 3 indicates positive linear relationship between international trade in goods (X) and international trade in logistic services (Y). As X value increases, Y value increases as well. The linear regression analysis is concerned with finding the straight line that fits the data best. The used model can be represented as in equitation 1.
, where Ŷ i = predicted value of international trade in logistic services for observation i X i = value of international trade of goods for observation i β 0 = Y intercept for the population β 1 = slope for the population ϵ i = random error in Y for observation i Mathematical technique that determines the values of the Y intercept and the slope that best fit the observed data is known as the least squared method. Using this method, two equations to determine these values were obtained (eq. 2 and eq. 3):
(2)
Therefore, β 1 = 0.0618 and β 0 = -141.3177851. Thus, the equation for the best straight line for these data is: Ŷ i = 0.0618X i -141.3177851. 
Trade of goods
Calculated value of the slope means that for each increase on one unit in X, the value of Y is estimated to increase by an average of 0.0618 units. That is, for each increase of 1 million USD of the value of international trade of goods, the fitted model predicts that expected value of international trade in logistic services is estimated to increase by 61800 USD. The Y intercept represents the average value of Y when X = 0. Since the value of international trade of goods is unlikely to be zero, this Y intercept can be viewed as expressing the portion of the international trade in logistic services that varies with factors other than international trade flows. The regression model that has been fit to the data can also be used to predict the international trade in logistic services for a certain value of international trade flows.
Measuring the degree of association between these variables can be done by using the correlation analysis and calculating the Pearson coefficient of correlation -"r" (see equitation 4). In order to examine how well the explanatory variable predicts the response variable in the statistical model, the Coefficient of determination -r 2 needs to be calculated. This coefficient measures the proportion of variation that is explained by the explanatory variable in the regression model. For more precise and reliable data, some researchers suggest calculating adjusted r 2 obtained by adjusting the degrees of freedom (see equitation 5).
Analyzing the scattered plot ( fig. 3 ) it is easy to observe that not all data values fall exactly on the regression line. This line only serves as an approximate predictor of a Y value for a given value of X. Therefore, a statistic that measures the variability of the actual Y values, from the predicted Y values is needed. Measuring the variation around the fitted line of regression can be done by calculating the Standard error of the estimate (equitation 6)
All regression statistics in this article were calculated individually and all results were confirmed and verified by using Data analysis package in MS Excel. The obtained results are given in table 3. Value of the Multiple R (Pearson coefficient) of 0.99 has confirmed the expectations for a strong and positive correlation between international trade flows in Macedonia and the international trade in logistic services. Coefficient of determination and adjusted R Square were calculated 0.987 and 0.986 respectively. Therefore, 98.7% of the variation of international trade in logistic services can be explained by the variability in the value of international trade of goods. This is an example of a strong linear relationship between these variables, since only 1.3% of the sample variability can be explained by factors other than the one in the model. Standard error of the estimate equal to 23.28 (23.3 million USD) represents a measure of the variation around the fitted line of regression. It can be used in making inferences about a predicted value of Y and in determining whether a statistically significant relationship exists between the two variables.
TESTING STATISTICAL SIGNIFICANCE OF THE MODEL
The null and alternative hypotheses are needed to be establish to test the statistical significance of the model. It can be determined whether significant relationship between explanatory and response variable exists by testing whether β 1 is equal to zero. If this hypothesis is rejected, one could conclude that there is evidence of linear relationship. Therefore, the following hypotheses were stated:
Level of significance α is set on 0.05. Testing the hypotheses can be done by using ANOVA to calculate F value and significance F or using t-test statistic to calculate "p" and "t" -values.
MS Excel software is used for all the calculations. Results of ANOVA are given in table 4 . Results indicate that F>F signif which confirms that the used model has statistical relevance. It means that probabilities that the regression output could have been obtained by chance are very small. Validity of regression output can also be confirmed by comparing p value result with α level of confidence. As seen from table 5, p<α which also approves the model results. 
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CONCLUSION
Trade logistics is one of the crucial activities that are initiating and supporting trade facilitation. It was highlighted that most of the research studies focus on the impact of logistic services on international trade flows as these services are considered as an important factor for international competitiveness improvement of the country. Still, bearing in mind the characteristics of logistic services it must be considered the mutual interaction between international trade and logistic sector development. Therefore, it can be concluded that volume and intensity of international trade of goods also has an impact on international trade in logistic services. The results of this research showed that certain changes on international trade of goods in Macedonia are affecting more intensive changes on international trade in logistic services. Also, expectations for a strong and positive correlation between international trade flows in Macedonia and the international trade in logistic services were scientifically confirmed. Calculations have shown strong linear relationship between these variables, since only negligible percent of the sample variability can be explained by factors other than the one in the model. It leads to a general conclusion that international trade in logistic services is highly dependable on international trade of goods and consequently it is becoming significant factor that also determines overall trade flows.
